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This  "ohim*  it «  summary  of  the  results  of  :Se  Energy  Engineer frf  Analysis 
Prof  ram  (EEA  P)  study  for  the  Holster  Army  Ammunition  Plant  (HAAP). 

This-  EIAP  include*  energy  conservation  project  recommendation*  and 
analyses  that  will  ntsult  in  a  redo  a  .*■  in  enerfy  usage.  This  study  also  develops  data 
necessary  for  the  Instaliatio*.  ide  Energy  Systems  Plan. 

The  study  effort  n  separeted  into  th»?  following  lnertrr.er.tjt 
Increment  A  •  Ayilcing* 

Increment  ft  •  Utilities  Distribution  Systnmsand  5MCS 
Increment  E  *(Med)  •  Central  Ooiler  Plants 
Increment  F  •  Facilities  Engineer  Energy  Conservation  Measures 
Increment  C  •  Maintenance,  Repair  and  V.inor  Constriction 
The  HAAP  is  a  Government -owned,  contraetor-cpc*ated  (GCCO)  military 
industrial  installation  under  the  jurisdiction  of  the  If#  S.  Army  Armament  Materiel 
Readiness  Comr-aed  (ARRCCMI,  Rock  H.a-d,  ill.no  rf,  built  in  the  early  lH5*s  for  the 
manufacture  of  explosives  as  r«qj*red  by  the  Department  of  Defense.  HA *P  is 
presently  eperated  by  Holtton  Defense  Ccrporat.on  (HDC)  at  a  rtttoced  rate,  with  thr 
inactive  process  buildings  disconnected  !rj"  the  plant  utility  systems,  but  ready  to  be 
reactivated  quickly  in  the  evert  full  or  Increased  mobill/at  on  is  required. 

Geograph  kail  v,  the  plant  is  divided  into  two  parts  known  as  ‘ires  A  and 
Area  ft,  see  Figure  I.  The  total  area  originally  consisted  of  approximately  *.303  aaes 
(jag  acres  at  Area  A  and  4,213  acres  at  Area  ft).  Subsequent  disposition  has  reduce*! 
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Area  '  to  approximately  112  acres,  and  Area  A  to  approximately  5,91  3  acres,  or  a  total 
of  (,925  acres. 


nt««  r»  la 


U-A*Ai  Mi.ektl*  «W* 
twvavtv  wts'iMt  !•<« 


•U„  llnalta  a# 


Ten  net  *04’  Ares  &  is 


located  in  Hawkins  County,  Tennessee,  5  mils*  west  ol  downtown  Kingsport,  alcng  tl.  S. 


rout#  1 1  -t'.  The  two  areas  are  interconnected  by  a  narrow  corridor  which  contain*  two 


acid  pipelines,  a  railroad  tnd  a  liquid  waste  line. 

Area  A  is  used  for  the  concentration  of  weak  acetic  acid  into  glacial  .acetic 
acid  and  lor  the  proauction  of  acetic  anhydride.  The  acetic  anhydride  is  pumped  into 
Area  »  where  explosives  are  produced.  Area  R  has  ten  *eparate  explosives  production 
lines  with  their  required  wpportmg  facilities.  Recovered  explosivesfree  acetic  acid  is 
pumped  to  Area  A  for  reprocessing.  Currently,  the  equivalent  of  approximately  two 
explosives  production  lines  with  necessary  support  facilties  are  in  operat.on.  The 
present  operating  staff  of  tlw  facility  is  rnade  up  of  1,109  people,  including  **c  military 
and  3S  civilian  army  staff. 

At  originally  constructed,  HAAP  consisted  of  555  buildings.  However,  since 
the  time  of  completion,  the  total  number  of  buddings  or  facilities  has  beer  reduced  to 
535  (not  Including  1*1  explosives  magarines). 

The  333  buildings  curttr.tly  at  the  plant  include  297  buildings  which  are 
presently  either  closed,  leid  away  cr  otherwise  not  included  m  tt.is  energy  report  but 
which  are  maintained  in  readiness  Jo f  quick  activation  in  the  event  that  increased 
production  rates  are  required,  leaving  12b  active  b-i.'ldings  nith  a  total  floor  area  of 
W,2<>3  square  feet.  Table  l  protests  the  Ku,  dirg  Data  f+.eeta.  toe  Pages  i  through  17. 


i 


T!it  majority  of  the  ictivt  proctt*  buildings  operate  on  a  2<»  hour  day,  ?  days 
per  wijok,  during  which  time  heat  radiated  from  pipes  and  process  equipment  is  nort 
t~an  adequate  for  building  heating.  The  htatinf,  systems  for  .hese  buildings  are 
required  only  during  shutdown  periods  as  freeze  prot<*ction  for  water  lines  and  wet  type 
fire  protection  systems.  No  significant  energy  err.  be  saved  m  thsse  buildings  if  we 
exclude  process  systems. 

Original  maintenance  and  office  buildings  are  wood  frame  construction,  no 
w.jll  insulation.  and  C  to  1  inches  lo o'se  ceiling  insulation,  with  gravity  ventilated  attic 
spaces.  Some  buildings  have  v- insulated  wood  floors  ever  vent. la  ted  crawl  spaces. 
Tiiese  buildings  are  mainly  heated  by  steam  cast’ircn  radiators  with  manual  control. 
Steam  is  supplied  to  most  buildings  lro-r  central  steam  plants.  .vith  the  more  .'emote 
buildings  having  oil-fired  furnaces,  ^ironditicning  tt  preview!  primarily  Sy  window 
type  air-<ondit.Cf.irg  un.ts,  except  it *  a  lew  central  eiftondiiionirg  tmts  js.rg  d.rect 
expansion  coils  and  air-cooled  condensers. 

Sewer  office  ard  service  buildings  are  tentrtJly  *.r-:or.d:t:cned,  n>. ;itr  tvpe 
insulated  metal  sinkings  or  insulated  "jria.ri  wall  ronstnrtie-. 

The  general  level  of  *raintenj.nce  a*  tkt  pinnt  .s  gccc  and  leave*  few  s*eas 
for  irp-ovement. 

hspeetten  of  the  ste*"*  distr.fci.t  on  sv*trr  rev  e  dec.  -c  gs  is  »  Vein*  n  :*.e 
insulation,  except  that  steam  linos  were  unrtuiated  downstream  of  the  .sc  at.on  valves 
in  the  tractive  production  areas. 

The  central  lioder  ,51. iris  ir  '.re*  A  and  ?  are  .-  wry  *.-»*'  -end. tie'  eve- 
though  they  are  oimest  -C  years  ok.  T>*c  coci-firec  n>  i-rrs  Site  hr—  *.,* v 


excellent  operarng  condition  escapt  hv  <*  tube  thinning  problem  *t  the  stoker  lire  of 
th»*  Art*  A  boilers.  Because  of  their  origin*!  conservative  design,  the  bo.‘.er*  represent 
systems  equal  to  or  better  thin  present  new  boiler  installations.  Alter  a  bo.hr  i»  fired 
it  or  near  its  capacity  for  a  pericd  of  a  year  or  mare.  is  wo-oid  be  the  case  in  *  full 
mobilization*  the  ho  ler  should  be  inspected  by  a  recognized  toiler  Inspector  to 
deter  nine  its  capacity  to  handle  future  full  load  iemir.dt. 

MDC.  the  civilian  narrating  contractor,  ha*  done  extensive  work  to  r«d.ice 
em**gy  usair.e  Irons  the  have  year  1975.  F.muI  year  ;95!  th.o-.vs  a  reduction  cn  the  order 
o:  '«0  percent  from  the  base  year,  at  opposed  to  the  federal  target  rar^e  ol  20  or»r»*: 
reduction  oy  FY  19!  S  and  *0  percent  by  FV  2>C'. 

The  genera!  level  a!  <"r«mr.  hr  energy  conservation  appears  to  be  quite 
high,  ami  is  ma.nt*ined  at  t‘..»  level  by  programs  sponsored  oy  the  nper.strg  contcac  tor 
ano  tie  civilian  irr.y  staff. 
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2.0  tXBTtNC  ENERGY  CONSUMPTION 

Figure  2  show*  th»t  for  FY  1911,  coot  ond  electricity  account  for  99.1 
percent  of  oil  the  energy  consumed  ot  HAAP. 

Figure  3  plots  the  cool  ond  el*cir;e*l  consumptions  for  the  itao  year  1973 
Through  Iftl.  Also  plottod  4  equivalent  RDX  production  ond  heating  degree  dsys  which 
art  used  for  the  adjusted  energy  consumption  plot. 

Tobie  i  lists  the  fourth  quarter  191'.  utility  root*  thot  were  used  os  the  hosts 
for  oil  economy  studies  in  this  report. 

Table  1  shows  the  present  bu iid’ng  energy  uso  for  building  heating. 

Ta&Jo  *  shows  the  present  energy  use  for  building  cooling. 

Table  5  shows  the  proient  energy  use  for  domestic  *«:*'  heating. 
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TABLE  2 

HA^CTitiry  COSTS 


Q*ar  t«f  FY  19$i 

Utility 

isn± 

i&LS 

Rlvtr  S’owf 

5/ 1.500  t«|. 

0.02)1* 

3.02)1 

Filter  »4ttr 

$/t,5 00  M<> 

0.14 15 

3.109$ 

City  'V*ier 

5/1.500  gal. 

1.29)5 

3.5020, 

vCMOfttw <l  Air 

f/;,500  cw.it. 

0.1 9*5 

3.0Si> 

g.ectricity 

$/;.5W  L'*h 

32.1C 

JMO 

Stesv* 

C 

2.«39) 

.’I 


ggg&>gus«ra.Y  i^e^Wdinc  heating 


1 

Ot!*n  Oty 
K»it  Lois 

Equiv.  Full 

Lead  HtathR 

ito 

Siua  oii 

&SLi 

l 

134, *00 

?,5C«. 

320.) 

* 

l7j,*J0 

WO 

m.f 

u 

2?  .ICO 

2,o:<* 

.lij 

12 

2,05*. 

iy 

1* 

313.H0 

2,:?*. 

1.21.* 

13 

:,:*.»,353 

2,00*. 

i.lll.V 

ir 

2*8.42) 

2,00*. 

333.) 

13 

m,*  3) 

2,004 

*2<  .7 

21 

11*.  2*0 

2,004 

221.1 

Ji 

238.300 

2,05'. 

37?.* 

3* 

»««,2)0 

2,00*. 

•111,1 

303 

23*,50C 

2,05V 

>i».; 

Af<»»  ft 

2 

VJI.S** 

:,420 

W,».3 

a 

33»,<»2) 

2.33V 

1.2*4.: 

6 

40.312 

2.00V 

30J.7 

7 

324,  *3* 

2.00V 

.  .  1,53 

t 

*:*,*<•* 

2.0W 

1,21?. 3 

TABU  XCOVPD) 

gasgNT.eNeftgri^Ooft  oulimno  heating 


«kL^fcl,N?T 

Design  D»y 
Hen  tou 

{£iu7H$yr> 

Soyiv.  Full 

Lo«rt  HPitiej 
Hcufi 

Ar.mjil  Enpftv  (Mena  fttu) 
S*.c>T  Elect.  Oil 

im* 

IA 

129,09? 

2,504 

731.7 

S3 

19,474 

<90 

13.4 

t 

132, <5C 

<99 

.  .  9 

12 

1*3,  SCC 

t.»20 

27>.9 

21 

1,5*0.414 

1,425 

2,193.9 

153 

4,194,515 

2,93'. 

J.435.S 

101 

2,95'. 

2. IS). 2 

;o2 

2,110,442 

2,954 

4.2*?.S 

101 

2.320,432 

495 

:.<:*.< 

JC«* 

*•(>,  ICC 

2,554 

S95.2 

IC3 

33e,44j 

2.05* 

<74.2 

106 

120,444 

2,054 

2 .434.4  . 

ICS 

321,330 

2,004 

<43.9  • 

115 

28.1.379 

2.054 

365.  9 

114 

375,172 

2,004 

"51,1 

its 

12S.44J 

<99 

«.< 

111 

34,223 

2.354 

10S.7 

i2; 

1)2,111 

2.554 

23).  5 

.m 

.27.7)3 

2.55*4 

23*.  4 

TABLE  3  (CONTD) 

PRESENT  EN6»SY  U56T3R  felilLPSSC  HEATING 


Design  Day 
He*t  Lost 
(Btu/Mcor) 

Equiv.  Puli 
load  Heating 

tto 

St»a*ri  Elect.  Qti 

±LIL± 

13( 

32,33! 

2.004 

(13.1* 

• 

2  50 

240,507 

*93 

,((.2 

» 

;m 

«*»,$3S 

(93 

313.1* 

• 

T-lb> 

30a, Si* 

2,39'* 

• 

V3h.7 

:$»* 

507,573 

:  .*20 

729.? 

• 

..V 

*2.72! 

2.004 

.*23.7 

• 

29.1 

*57,12:. 

2.004 

S.51S.J 

•  1  *31 

:.b 

m.*:: 

(93 

32.2 

* 

:i? 

133 

2. 33 « 

*7-.! 

• 

::■* 

l'*,92* 

(9: 

*1 .« 

• 

5K.97* 

39.) 

• 

235 

7J*>,  3*3 

50'e  t  ..420 

• 

322.9 

313 

•<**.573 

*»<  i .  i 

« 

321 

372.215 

• 

• 

322 

331.993 

2.59- 

f*3.5 

• 

Vt  'Ve 
T-UI 

V..V/J 

2.C3i 

2*9.3 

• 

I**. 

t, 253,939 

*)9 

$32.  S 

• 

i;i 

2.99- 

99.4 

• 

J.’-» 

29. .**: 

:st.i 

• 

TABLE  1  (00X1*0) 


Day 

Heat  Leu 
(fctu/Hnor) 

PitKUT  V»3t  nt, 

Equiv.  Full 

Leal  Heat  rg 
He«jfv 

J|»  RCA  » 

Annual  Enerflv  (Mena  Otu) 
fre;**'  Sic*:*,  Si 

35  6 

S9\434 

1,420 

3*8.  r 

• 

jj: 

33*. 130 

2.  55* 

2:5.2 

6V4 

59.42* 

J,*25 

• 

I*.  2 

A 

32.1)3 

4*5 

22.4 

• 

«.t 

H3.4CI 

6*5 

24*4.2 

• 

9-3 

333,453 

*a5 

24*.  2 

• 

vJ*1 

122,4*5 

2.55*4 

2*4.3 

• 

C-3 

322,430 

:,o:*4 

%4.p 

• 

c-4 

2*M55 

2,c:*. 

3*2.  i 

• 

F.  3 

*12,3*3 

2,55*4 

*:r.3 

• 

F-J 

2.05*4 

S22.3 

• 

rt*! 

W*M« 

2.05  • 

llH.’ 

• 

p(»3 

{')),»« 

2,05* 

M4.? 

« 

H.A 

» 5S 

2.0C* 

3^.’ 

• 

M*5 

;*•*,*» 

2,55* 

W4.2 

• 

rf-4 

;•)•),  i)« 

2.55* 

W.  ? 

• 

J  -3 

351, *13 

2.55* 

♦;*,2 

• 

1  •* 

301, *1) 

2.55* 

♦>•<* .  2 

• 

' 

101,  *3) 

1  » e 
a«  «  v** 

*>5*  •  2 

• 

ATIV 


TABLE  3  (C0NT01 


PRESENT  ENERGY  Usfi  WTO 

ILOING  HIATIMJ 

Oe*iV>  &ty 
H»6t  Lou 

E^u.v.  Pull 

U»d  H**1tn* 

item 

gwiyJMttjBffl 
tail*  5iS£l  £l 

&L<ULl 

J-) 

39l,<»|5 

2,00'* 

65*.2 

3-* 

so:,* 1) 

2.00“ 

60*. 2 

J*5 

30:, lsi 

2.00** 

534.2 

K*J 

IS3.S75 

2.00«* 

262.3 

K-5 

21*. 3“  0 

2,50* 

229. 1 

L-i 

991  ,<•») 

2.CC* 

604.2 

L-* 

351, *43 

2,50** 

60*. 2 

L-6 

3C‘.«S3 

2,53“ 

4  3**.  2 

Vt-3 

391  ,*15 

2.50- 

63**. 2 

VI 

351, *43 

2,53“ 

63*. 2 

Vf-3 

J5l,*43 

2,05“ 

<3*.  2 

Vf-6 

JCS  ,*»4S 

2,50“ 

604.2 

V-J 

112,70) 

2,50“ 

364.1 

357.240 

2,50’* 

315.6 

N-3 

142,701 

2,65“ 

366.1 

V*6 

357,210 

2,03“ 

313.6 

0-3 

7*, 043 

2,03“ 

152.3 

0*3 

70*5 

2.00’. 

232.3 

P-3 

503. 3*>C 

2.90V 

009.1 

TABLE  % 


PRESENT  £N£R 


ftjPfcuSfo 

Design  Day 
Heat  Last 
(fttu/Hau*) 

'iduiv,  Full 
Load  Heati 
Hoars 

Vm  ft 

R-3 

2<M*> 

2,  CCA 

%M 

*M*4 

2, OCA 

Of  lice  (Sldg. 

St  or.) 

imi* 

2, CCA 

Motor  Control 
(Aerator) 

l«S,0SG 

s*c 

Pu-t?  House 
(Sid*. 

**!:•) 

P.P1S 

*«c 

Motor  Control 
(D:|tstor) 

!•», 1*0 

i*0 

Motor  Control 
(Filter) 

ii.jaj 

tit 

$Mfc.  Tr*p». 

PuT.o  Birlr,. 

22,58* 

St*5 

Tank  Drain 
Pumo  AMg. 

*,*i2 

*yo 

Land  Pill 
Cfi.ee 

MI9 

2, 00* 

Elert.  ftldf 
(\f*e  A-l) 

S,2t* 

*«0 

CoT>pre<sor 
(Area  A.|) 

Sc  2 1ft 

f»V0 

-CTAIS 


»«f*. v.vn  Tor  \l 


Wt4ENT  tNtRCY  l.^TisfiL'II.OINg  C00LIN6 


Blet.  No. 

3eu|n  Day 
Htat  Cain 
(Bw/Heur) 

6ssl1 

12 

10,420 

24 

3(4,312 

127 

71,1 34 

134 

(Auto  Dm) 

•3,;33 

.Admin.) 

74,644 

(SAW  Equip.) 

3*,I60 

133 

<T-I*»> 

i 29,Su. 

154 

1 27.01 

233 

20,774 

325 

(T-Ia> 

.27, *00 

TOTAL 


fiagiiiMttLSal 

CofyJtm*.*/ 


£iai 

Chlllf 

l2Sii 

2)5.2 

237.4 

02.4 

1*4.7 

245.3 

640.3 

46. S 

43.') 

113.7 

17.» 

55.2 

73.1 

3*. 5 

11.* 

120.* 

33. » 

»:/« 

1(6.3 

107. 9 

•41.* 

743.S 

*1.3 

J37.0 

225. 3 

35.3 

26V.I 

K2.> 

30.2 

?*.i 

Umii 

2,743.3 

TABLE  3 

PRESENT  ENtRGY  USE  rSltnONlESTlG  WATER  HEATING 


Side.  No. 


Viter  Um 

0.003  Cil/Y  eer) 


jtesal^aattB 

See 


1 

l.i 

:.t 

• 

* 

3.3 

• 

1.3 

1* 

14.1 

• 

(l.l 

IT 

J.3 

• 

1.3 

u 

‘.7 

2.2 

• 

21 

7.5 

• 

3.2 

31 

14.4 

41.4 

• 

jn 

2.1 

• 

1.1 

103 

JJi 

«JL2 

TOTALS 
.AREA  A 

33.3 

44.3 

19.3 

Ar.;a  B 

2 

2.2 

• 

J.7 

» 

m 

l.'.S 

• 

3.3 

t 

2T.3 

• 

13.4 

3 

23.7 

1J.7 

• 

12 

13.4 

• 

T.l 

21 

(4.3 

* 

Y.,4 

•i 


ABU  3JC0STB) 


e&miiaagsi  i 


lu»t.  Mo. 

Wtt*r  Uic 

u.ooo  o«i/y«*f) 

Annul! 

Sttirn 

190 

15.* 

m 

192 

20.  t 

• 

195 

3.2 

• 

196 

2.129.5 

2.224 

1SS 

1,153.2 

•32 

119 

3.1 

1 

lit 

1.6 

• 

ilf 

3.) 

127 

4.3 

155 

*3.7 

136 

13.3 

155 

76.1 

156 

*2.1 

15; 

0.6 

2C5 

«*.i 

219 

*0.2 

515 

6.6 

• 

322 

3*1.6 

IK 

» 


TNftLg  3  (COST'D) 

HINT  ENERGY  DOuIjftC  WATER  HEATING 


IlilLiiat 

AcflLfi 


W*ter  Ut* 

j009JS4l/Yfirl 


ArmmJ  Ertriv  (Wta  Stu) 


12$ 

4.$ 

* 

3.1 

33* 

;.0 

* 

C.3 

634 

:.* 

m 

3.7 

F-) 

«2.S 

343.4 

• 

F.J 

314.  J 

»44.l 

• 

0*3 

13. i 

4.C 

• 

0*5 

15.1 

4.0 

• 

P-3 

»:s.* 

32S.2 

• 

»'.l 

~±d 

• 

mJiil 

TOTALS 

AREA  0 

4.343.3 

3.434.2 

IS^.O 

im k* 

Atm  A 

33.3 

44.3 

4S.0 

Are*  A 

4,3*3.3 

13*4.0 

TOTALS 

4. 3*4. I 

3,72:. 3 

237V3 

GRAND  TOTAL 

Mr?.1*  m»h4  s»  j 

The  following  trvu  were  investigated  for  energy  conservation! 

ft*  Architectural.  Air  infiltration,  intuit  lion,  ttorm  windows,  calking, 
weather  stripping,  entry  vestibules,  burp  luting  buildings. 

*•  Heating,.  VtntUitio^ind  Air-condltionire.  Outside  air  dampers, 
variable  air  volume,  window  air-conditioners,  recirculation  fans,  new  air-conditioning 
units,  steam  heat,  heat  recovery,  burning  waste  engine  oil,  cooling  tower,  radiator 
valves,  air  curtain,  ductwork,  unit  heater  setback  and  interlock  atr<enditioring  with 
fights. 

S*  Eiectricii.  Power  factor  correction,  transformer  core  loss.  de-rand 
peak  Uniting,  rolamping,  relixturing  and  rebatlasthg. 

£•  Plumbing.  Shower  Heads,  water  heaters,  heat  recovery,  heat  pomp, 
solar  hot  water  heater. 

ft*  Boiler  House.  Steam  vent  mg,  combustion  airflow,  hot  water  drams. 

i*  Utilities.  Steam  piping  insulation,  condensate  return,  coal  handling, 
rurhulators,  river  water  pumping,  air  coirpreiisors,  biorruss  fuel,  cogeneration.,  high 
temperat  hot  water,  wot  blowers. 
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*•0  ENERGY  AND  COST  SAVINGS 

T*bt«  6  list$  the  energy  conservation  investment  progrtrr,  proven  end 
Facilities  Engineer  Energy  Conservation  Measures.  AU  projects  are  to  be  in  operation 
in  FY  19S9  unless  otherwise  noted. 


ffECOMMRNDEDT^fe^TS  AND  RATIOS 


te 

Cost 

E/C 

Um 

a/c 

Euia 

Years  to 

Savings 

IVetiBtu) 

M 

Building  Energy  Con¬ 
servation  Project* 

175. S 

19.4 

5.1 

2.1 

15,750 

T.2 

Small  Boiler  Feedwater 
Pump  -  Area  A 

142.1 

512.5 

27.0 

0.5 

54,408 

T-J 

Small  Boiler  Feedwater 
Pump  •  Area  6 

170,0 

1)1. i 

9.2 

1.5 

22,215 

T-4 

.Additional  Insulation 

H.P.  Steam  Pipe  • 

Area  » 

20.0 

1.2 

11.0 

25.579 

FE-SCM-I  Water  Flow 

Restrictors 

2.1 

505.0 

13.7 

0.3 

1,544 

FE-ECM-2  Programmable  Clock 
Controller 

3.7 

527.4 

25.4 

0.5 

1,151 

FE-ECM-5  Refixturir {,  ReOallastir!* 
and  RoLmping  LtgMs 

4* 

Replacing  Standard 
Fluo'eseent  L*.<tp*  with 
High  Elliciency 
Fluo*e*cent  Lamps  • 
1,754  Hr/Yr  Limps 
FY-84 

0.729 

535 

),4'4 

0.5 

345 

4- 

Xe/i  storing  Six 

Change  Houses  in 

Area  6,  1983  Project 

41.257 

12? 

1  i .  46 

:  .23 

4,912 

£• 

Replacing  Standard 

1.20? 

105 

5.55 

1.2 

127 

Fluorescent  Lamps 
with  Hij5*»  Eff.oenc) 
Ftuotjrirst  Lamps  - 
2,400  Mr/Yr  Lamps 
FY-90 


.)• 


TABLE  6  (CON  TP) 


asm 

.&'J£li£iiS2 

Cost 

&t2221 

E/C 

Ratio 

B/C 

Ratio 

Years  to 
Payback 

Savings 

!&*£!&} 

* 

Replacing  Standard 
Ballasts  with  High 
Fr*tM*'cy»  High 
F'ficiency  dibits  • 
1,7341  Hr/Yr  Operation 
FY44 

3,930 

104 

6.4 

2.4 

618 

!• 

Replacing  Standard 
Ballasts  with  High 
Frequency,  High 
Efficiency  Ballasts  • 
1,736  Hr/Yr  Operation 
PY4B 

3.317 

12.6 

1.23 

1.S3 

280 

X- 

Refixturirj  Six 

Office  or  Shop 

Buildings  in  .Area  B 

1916  Protect 

42.609 

70.4 

7.67 

1.69 

2,838 

* 

Repbcj?(g  Standard 
Baiktm  with  High 
Frequency,  High 
Efficiency  Ballasts  • 
1,736  Hr/Yr  Operation 
FY-91 

6. 233 

69.4 

iO.O 

1.3 

436 

h. 

Refixturing  Seven 
Buildings  in  Area 

A,  lit*-  Project 

159.771 

66.3 

5.37 

2.4 

6,935 

ir 

Replacing  Standard 
Ballasts  with  High 

26.191 

24.6 

2.46 

6.2 

644 

Frequency,  With 
Efficiency  Ballasts  * 
2.600  Hr/Yr  Operation 
FY-61 


I) 


Cost  C/C  6/C  Years  to  Savin* 

ms  PttCfiBtiflfl  urn  Sim  sue  tuta*  u^ilm 

i.  Replacing  Standard  53.041  20.4  2.98  3  1»W3 

Balbsts  with  High 
Frequency,  High 
Efficiency  Ballast*  • 

2,400  Hr/Yr  Operation 
FY-91 


£.  Replacing  Existing 
Street  Lighting 
Fixtures  with  High 
Pressure  Sodium 
Fixturas  Over  a  10 
Yaar  Par  Usd  U4I3- 
W2) 


ia.319  to  8.4  to  2.3  to  *.S  to  12*  to 

20.329  3.1  2*?4  >24 


FE.SCM-4 

Fa  ad  Pump  Rtcirc. 
Araa  A,  FY43 

19.4 

FE-eCM.5 

Paad  Pump  Racirc. 
Araa  6,  FY43 

19.4 

FE-EC.M-4 

Faad  Pump  Racirc. 
Araa  B,  Oac.  - 
March  FY49 

26.0 

PE-ECM.7 

Elect.  Driven 
Deaerator  Pump  - 
Araa  A,  FY43 

0 

FE-ECM4 

Elect.  Dr  Ivan 
Deaerator  Pump  - 
Araa  6,  FY43 

0 

FE-ECM4 

increase  Daasra  tor 

Pr assure  «  Araa  B, 
FY43 

0 

420 

8.23 

0.6 

11,700 

331 

*.* 

1.1 

4,243 

49.1 

4.9 

2.9 

1.827 

• 

• 

• 

14,448 

• 

• 

• 

14,318 

• 

• 

• 

7,."48 

*•'-  INCREMENT,  a  *  ENERGY  CONSERVATION  INVESTIGATIONS  FOR 


6uid:ncs 

A  *irvey  of  all  building*  »«  made  it  the  site  to  determine  the  condition  of 
the  building*  and  to  locate  areas  where  building  energy  use  could  be  improved. 

This  survey  resulted  in  e,  number  of  Energy  Conservation  Measures  which 
*ere  developed  into  one  overall  EC1P  lor  tiding  Energy  Conservation  Projects  ftCIP 
T-t)  consisting  oft 

Install  a  ! 2*C0C  Btu  wiridou  air-cenc.tiwsing  unit  h  the  shift  forem-e*'* 
office  in  Building  So.  32S  and  reconnect  exist ’mg  svar,  heating  radiator  to  existing  low 
pressure  steam  line.  The  addition  of  the  small  air-conditioning  unit  to  serve  the  shift 
foremen  will  allow  the  main  building  air-ccrd:ttonhg  system  to  be  shut  down  during 
sights  and  weekends. 

6.  Install  a  small  air*cor.ditioni:.g  ur;t  and  air-cooled  condensing  sr.tt  in 
ttuiidinp.  No.  135  and  modify  existing  ductwork,  .n stall  temperature  control*  and 
electee*!  interlock  with  existing  main  air*ccrditieni«g  ui.t.  The  .tddition  of  the  sm*:1 
air<onditioning  urut  to  serve  the  red.iced  vjnibe*  of  su tiding  ccc  apants  during  the  nigh: 
ard  weekend  shifts  will  allow  the  yr*t  ta  be  shut  dewn  during  these  periods 

£.  Install  electronic  temperature  pro*  rammers  to  auttmaticaily  sc*  back 
the  thermostat  setting  of  the  unit  heaters  at  to..*  puikfngs  in  Area  A  and  13  building*  in 
Area  6.  For  a  list  of  buildings  involved,  **•<•  ECU'  T.l  ,r.  Volume  IV,  The  addit.on  of 
these  programmers  will  allow  the  unit  heaters  to  ope*.tte  at  a  lower  temperature  dur  ,ng 
right  and  weekend  unoccupied  hours. 


d.  lnsta.ll  variable  frequency  motor  speed  controllers  ©ft  tht  supply  and 
return  fan  rrotors  cn  the  variable  air  volume  air  •conditioning  system  j\  Building  Nc.  24. 
The  addition  cJ  the  speed  controllers  will  replace  the  use  ©i  ronstant  speed  Ian  motors 
Mtr  inlet  Carriers  to  control  the  volume  of  air  handled  by  the  system.  The  inlet  vane 
dampers  reduce  the  required  power  input  to  the  motor  semewhatt  however,  adcing 
variable  frequency  controllers  substantially  reduces  the  required  power  input  to  the 
rotor. 

j.  Install  3-1/2  inches  ol  nsi.Iat.o-  tc  the  urderside  ef  unirsolaterf  floors 
that  are  over  unheated  crow  I  spaces  .r*.  Gildings  Se.  2.  s»  and  4.  7*e  addition  of  this 
.nsjiat  on  will  reduce  the  budding  heat  loss  tf.;ri:*g  the  v  irter  heating  season. 

t.  Install  ar.  entrance  vestibule  at  an  exterior  duor  a*d  limit  the  use  :f  all 
other  exterior  ricors  as  emergency  exits  only,  lr*  tc*  change  houses-  Bui.c;ngs  Sc.  I*.  2.', 
It.  iCS.  !  35.  I?4,  21%  322.  F»3,  F*5  and  P-3.  The  aedi:  cn  of  vestibules  arc?  restr,ct;nf 
tfie  u«e  o!  ot*,er  doors  will  reeve  the  au-cu-t  ol  a.r  ;-f.i«rat:cr  in  the  winter,  thus 
reducing  the  anx.ftt  of  bu;id.rg  heat  recured. 

g.  Install  autoratic  reffjj<*raturc  control  vah.es  y.  stcarr  hcatmp  raciita's 
:r.  Pu.ldirj:  Sc,  i  v  Area  \ar.d  6u  Irt.ra  Sr.  s  ir  Vea  i3  tker,*>stst:rii'.\  cent  re :  tie 
stear  supply.  Th»»  auteir&ttr  control  valves  w il  repVe  e«.strt, -ana!  shutod  ••a’.ves. 
r«  addition  of  the  tuto-atic  terpe'atur*-  nntroi  valves  will  allow  fc*  accurate  space 
tf  rrprraturc  ccntrol.  preventing  overhea  ting,  thus  ‘iaung  or  0#  n C  Ol  Sttit. 


»v 


faeremert  &  is  tNe  study  of  all  on«&ase  utility  systems  and  the  consider  ation 
o i  Energy  Monitoring  Control  Systems  (EMCSK 

The  on-base  utility  systems  are  generally  in  good  repair.  The  systems  have 
been  reviewed  and  Improved  in  the  past  for  energy  conservation.  The  following  are  the 
energy  conservation  recommendation*  and  conclusions  resulting  from,  t.nij  studyt 

4.  Install  additional  insulation  to  the  high  pressure  steam  distribution 
piping  in  Area  8. 

£.  It  is  r.ot  eccr.orica!  to  add  additional  insulation  to  the  hign  pressure 
steam  distribution  piping  in  Area  A  or  tse  low  pressure  steam  distribution  p  pinj  in 
Area  13. 

«\  It  is  not  economic.! i  re  inj'all  a  condensate  return  system  in  Aren  Q. 

£.  Continue  the  stfam  trap  n  a.r.tenance  proe-am. 

g.  Install  srai.’ler  tufp.ne-dm-en  to.ler  le«d  »arer  pumps  .n  both  Area  A 
and  *rea  H  boiler  houses. 

1.  Install  a  boiler  bltiw-dew*  -*ot  fv.charger  .n  the  lias n  tar.’<  crain  after 
the  eiccesi  steam  venting  from  *he  5  osig  steam,  system,  is  eliminated. 

g.  Installation  of  turbulatrrs  m  Area  A  *..*»»•  heat  bo.>rs  is  *rt  ;«:sti?>d 
at  the  present  lew  steam  load. 

h.  Cortinue  to  mentor  the  *e-c-tjy  imp  lever,  tec  Prcsri*  to  m.t  operate 


t  ! 


tiie  ow  "cad  river  w.itc*  pu^o. 


j.  Incorporate,  in  future  replacement  of  air  compressors,  an  air  dryer  that 
utilizes  the  neat  o!  compression. 

j.  A  Bate-wide  Gntrgy  Monitor  inf  and  Cortrolt  System  (CMOS)  was 
investigated,  hut  was  found  to  he  not  feasible  at  this  plant  due  to  the  limited  energy 
savings  which  would  he  accomplished,  and  to  the  higher  than  average  cost  of 
transmitting  the  control  and  reporting  signals  over  the  long  distances  involved. 

Local  time  clock  car  troll  are  recommended  for  individual  buildings. 


7.2  INCREMENT  E  (MOD)  ♦  CENTRAL  ftOILER  PLANTS 

Increment  t  (Mod)  is  a  program  of  modernization  for  existing  central  boiler 
plants.  NAAP  is  served  by  similar  centra!  boiler  plants  >n  Area  A  and  Area  B,  which  are 
each  about  s*'  years  old  and  located  about  O  miles  apart.  See  Map.  Figure  1,  Page  2. 

'phe  coal-fired  boilers  are  generally  in  excellent  operating  condition.  The 
ooilnrs  have  been  derated  due  to  a  lack  of  fan  capacity  to  handle  the  added  particulate 
removal  equipment.  Each  steam  plant  is  capable  of  meeting  the  approved  mobilization 
plan  (Sierra  Vtl.  assuming  the  electrostatic  pree  .pitatorr.  with  the  pulverized  cool-fired 
boilers  are  repaired  or  replaced  as  previously  planned. 

ta  SsaiisiPJari 

ft  is  recommended  that  the  following  existing  plans  be  .mplemcntcdt 

j.  Modernize  the  coal  handling  systems. 

£.  Continue  the  program  of  adding  bode?  overfire  air  systems  to  the 
stcher-fired  boilers. 

Add  an  oxygen  cnaly/er  to  one  bcler  tc  fcel?  contra:  m:est  oust  ion 

air  on  a  test  bat;*. 

d.  Replace  :Ne  .tbove  wtimed  “j*ctr?sta*^t  pnreipitatefs. 

7*2  Results 

The  following  is  recornre-ded  or  conceded  a»  a  result  >:  tie  Increment  £ 
(Mod)  investigatioro 

g.  Oiomast.  ir,  she  form  of  wood,  could  be  burned  ir  tke  Area  B  sto-er* 
fire d  Po:lers.  This  rect.ircs  ihc  addit.cn  of  wood  handlre  e;uio*ren:  to  the  prep.-sed 
•real  hard!;**  svsteir. 


fc.  Install  4  degenerating  turbine  generator  in  Building  >'44  B. 
Convert  th«  existing  high  pressure  sttam  header  north  o!  the  C  buildings  to  a  low 
pressure  nearo  heads r  connecting  tht  turbine  generator  to  new  distribution  piping  to 
the  production  buildings  presently  in  operation. 

£.  Tho  soot  blower  controls  should  bo  automated, 
jf.  All  boilors  not  required  to  be  operated  should  bo  placed  in  a  true 
layaway  condition. 

g.  The  boiler  combustion  air  to  tho  forced  draft  fan  should  be  ducted  from 
outside  in  the  winter  and  Srom  the  upper  areas  of  the  boiler  house  in  the  summer. 

I,  No  attempt  should  bo  made  to  bum  any  fuel  other  than  natural  gas  or 
oil  in  the  presently  laid-eway  boilers  in  Buifoin*  No.  222. 

g.  The  existing  ash  handling  systems  are  adequate  even  though  they  do  not 
reflect  the  latest  removal  methods  normally  found  in  plants  of  this  size. 

£.  Installation  of  a  high  temperature  hot  water  heating  system  for 
modernisation  purposes  is  net  feasible. 


14  INCREMENT  F  •  FACILITIES  ENGINEER  ENERGY  CONSERVATION 
MEASURES  1FE-ECM) 

Increment  F  develops  recommendations  that  ran  be  used  to  update  the 
installation  Ease-wide  Energy  Systems  Plan.  These  recommendations  include  changes, 
alterations  or  modifications  to  systems  operations  that  are  under  the  control  and 
funding  authority*  of  the  Facilities  Engineer. 

The  following  are  the  recommendations  resulting  Irom  this  study: 
g.  Reduce  the  excess  lew  pressure  steam  venting  to  atmosphere  from  each 
boiler  house  by  incorporating  the  following  operational  modifications: 

(1)  Operate  the  meter  driven  deaerator  feedwater  pump  with  the 
turbine-driven  pump  on  warm  standby  »n  both  Area  A  and  Area  ft  boiler  houses. 

(2)  Reduce  the  boiler  blew  dew  n  flows  to  the  rrin:r.um  acceptable 

level. 

Increase  the  Area  8  deaerator  and  low  pressure  stetr*  system 

pressure. 

jj.  Programmable  time  clocks  with  temperature  setback:  S'C  recommended 
for  mrijvidusl  buildings. 

5.  later  flow-  restneters  are  rtror-.me-.ded  for  the  shew#:  heads  at  ail 
change  houses  ar.d  other  areas  where  shew  er  fac.iit:es  are  proviced. 

4.  Reballastir.g,  relamping  and  refixtjriny  are  recommended  for  aii 
buildings  as  feplaceme-its  are  retired. 

«.  Additional  raring  of  perwret  h  rv  erqj.rcd. 


W 


Inert  m*m  G  is  the  idtntification  of  nen-ECIP  maintenance,  repair  and 
minor  construction  projects. 

the  level  of  maintenance  presently  performed  at  HAAP  is  typical  of  a  well* 
run  chemical  plant. 

One  major  maintenance  item  was  found.  The  multiport  relief  valve  in  each 
boiler  house  low  pressure  steam  system  should  be  inspected  for  leakage  after  it  has 
been  determined  that  high  pressure  steam  is  required  for  makeup  to  the  low  pressure 
system. 

ft  is  recommended  that  an  automatic  recirculation  control  system  be 
installed  in  each  boiler  feedwater  pump  recirculation  line  as  a  minor  construction 
project  in  order  to  reduce  tfie  eseess  low  pressure  steam  venting.  Automatic  thutoff  of 
the  recirculation  flow  at  feedwater  flows  above  the  pump  minimum  flow  will  rtduc*  the 
pump  horsepower  requirements.  which  will  reduce  the  turbine  exhaust  tow  pressure 


